To determine whether left ventricular (LV) contraction contributes to the generation of right ventricular (RV) systolic pressure in humans, LV and RV pressures and their first derivative (dP/ dt) were recorded simultaneously with micromanometer-tipped catheters in 11 conscious subjects. Seven subjects had normal LV and coronary angiograms. Four subjects had moderate LV dysfunction (resting ejection fraction 0.40 to 0.50), and three of these had coronary artery disease. During normal sinus rhythm, LV contraction slightly preceded RV contraction (mean 20 msec), and LV and RV dP/dt recordings showed single positive systolic peaks that were coincident. During endocardial pacing of the RV free wall, RV contraction preceded LV contraction (mean 23 msec) and two systolic RV dP/dt peaks were recorded, the first (peak I) occurring significantly before (mean + SD = 67 23 msec, p < .01), and the second (peak II) coincident with the single systolic LV dP/dt peak. RV ectopic beats produced a similar RV dP/dt pattern, with peak I occurring 63 ± 1 1 msec (p < .01 ) before, and peak II coincident with the single LV dP/dt peak. Conversely, during LV ectopic beats, LV contraction preceded RV contraction (mean 63 msec) and two systolic RV dP/dt peaks were recorded, but peak I was coincident with the single LV dP/dt peak, while peak IL occurred significantly later (63 + 26 msec, p < .01). In two subjects right bundle branch block produced similar findings. In three subjects left bundle branch block produced little ventricular asynchrony (mean 14 msec), but did delay the development of peak LV dP/dt after LV contraction. In this situation, the secondary RV dP/dt peak (peak LI) followed the onset of LV contraction but preceded peak LV dP/dt. These findings suggest that LV contraction contributes to the generation of RV systolic pressure via the mechanical coupling of the ventricles, a contribution usually masked by the near synchrony of LV and RV contraction. RV systolic dysfunction might result, therefore, if the effective coupling of ventricular contraction were impaired.
THE LEFT VENTRICLE (LV) and the right ventricle (RV) are anatomically conjoined, and thus mechanically coupled, within the pericardium. ' Since first postulated by Bernheim in 19102 and first demonstrated by Henderson and Prince in 1914,3 both diastolic and systolic interactions between the two ventricles, which result from their anatomic continuity, have been extensively documented in a variety of experimental animal preparations.t8
When the RV is completely excluded from the circulation, a marked elevation of the systemic venous pressure and a precipitous decline in pulmonary arterial pressure, cardiac output, and systemic arterial pressure rapidly ensue, such that life cannot be sustained."2 In contrast, extensive damage to the RV free wall by cautery or infarctionl3-17 or surgical replacement of the RV free wall with a prosthetic patch'8 20 does not result in significant elevation of systemic venous pressure and has little effect on RV systolic pressure generation. Thus, an intact RV pump is essential to the maintenance of normal circulatory hemodynamics, but this RV pump function is significantly preserved in the absence of a contractile RV free wall. It has been inferred from these observations that LV contraction contributes directly to RV systolic function via the mechanical coupling of the ventricles. 12, 14. 18-20 More Vol. 71, No. 3, March 1985 recent animal studies in which different experimental methods were used support this conclusion. '-21 Several clinical observations support, or are explicable in terms of, the concept of systolic ventricular interaction.8 In the clinical syndrome of RV infarction ,2427 for example, the damage to the RV free wall is never as extensive as that produced in animal experiments, 13 -20 yet the degree of RV pump dysfunction is much greater. However, RV infarction in humans is nearly always associated with significant infarction of the inferior wall of the LV and interventricular septum. [28] [29] [30] If the conclusions reached largely from experiments in open-chest, open-pericardium animal '3"21 or isolated animal heart preparations22 23 are equally applicable to normal, conscious human subjects, then the RV pump dysfunction observed in the clinical syndrome of RV infarction might be attributable, in part, to concomitant LV infarction. 2 However, the experimental methods used in most previous animal studies of systolic ventricular interaction are not applicable to the study of conscious human subjects.
In 1973 Oboler et al. 31 reported that during normal sinus rhythm in anesthetized dogs the systolic peak of the first derivative of RV pressure (RV dP/dt) was frequently notched and was coincident with the single systolic LV dP/dt peak. During RV free wall pacing, however, RV dP/dt recordings showed two systolic peaks, the first occurring significantly before, and the second coincident with the single LV dP/dt peak. LV pacing also produced two systolic RV dP/dt peaks, but the first was coincident with the single LV dP/dt peak, while the second occurred significantly later. The authors interpreted their findings as evidence of a direct LV contribution to RV pump function.
We attempted to confirm in conscious human subjects the observations made by Oboler 
Methods
Eleven human subjects who were to undergo elective cardiac catheterization for the investigation of chest pain formed the study group. All subjects gave informed consent to their participation in this study. Routine 12-lead electrocardiograms (ECGs) were obtained before cardiac catheterization in all subjects. All catheterization procedures were performed via the right brachial approach. Left ventriculography and coronary arteriography were performed in all subjects.
The subjects, seven men and four women, were from 26 to 67 (mean 53) years old. Five subjects had normal ECGs and all 11 ECGs showed sinus rhythm. Seven subjects, including one with incomplete right bundle branch block (RBBB) and one with intermittent left bundle branch block (LBBB), were found to have normal LVs and normal coronary arteries. One subject had LBBB and moderate nonsegmental LV dysfunction (resting LV ejection fraction 0.40), but normal coronary arteries. Three subjects had moderate LV dysfunction (resting ejection fraction 0.45 to 0.50) and segmental wall motion abnormalities due to coronary artery disease. One of these latter subjects had LBBB associated withS anterior hypokinesis and an occluded left anterior descending coronary artery at angiography. In another of these subjects the ECG showed RBBB and evidence of previous inferior myocardial infarction associated with inferior hypokinesis and an occluded right coronary artery at angiography. The ECG of the remaining subject showed evidence of previous anterior and inferior infarction, and this was consistent with the angiographic findings of anterior and inferior hypokinesis and triple-vessel coronary artery disease.
After completion of the routine, catheterization procedure, one micromanometer-tipped catheter (Millar PC-470) was passed into the LV and another equisensitive catheter was passed into the RV. The micromanometer leads were connected to two transducer control units (Millar TCB-100). The fluidfilled lumen of each of the Millar catheters was connected to a Statham P23 Db pressure transducer. The micromanometers were initially calibrated against a mercury column. Since the gain factor for each micromanometer remained constant, calibration before insertion of the catheters was performed by use of the internal reference calibration of the TCB-100 control units with atmospheric pressure as reference zero. After insertion of the catheters and immediately before data collection, calibration of the micromanometers was checked against the simultaneously recorded LV or RV pressure from the fluid-filled lumen of each catheter, which was independently zeroed to atmospheric pressure. Immediately after data collection, the catheters were removed and zero calibration was again checked against atmospheric pressure. Zero drift never exceeded 4 mm Hg throughout the procedure. The dP/dt was obtained with use of a differentiating circuit with a unity-gain frequency of 1.5 Hz, a linear 20 dB/ decade gain rise to 150 Hz, and a 20 dB/decade gain decrease above 150 Hz. RV and LV pressures and dP/dt and an ECG monitor lead were recorded with an Electronics for Medicine DR8 recorder or a Mingograf pen chart recorder at paper speeds of 50 and 100 mm/sec.
Five subjects had asynchronous ventricular contraction due to LBBB or RBBB. In four subjects with normal coronary and LV angiograms, including the subject with incomplete RBBB, asynchronous ventricular contraction was induced by RV pacing. A transvenous, bipolar pacemaker electrode (No. 6F) was passed into the RV and positioned against the endocardium of the RV free wall. RV pacing was performed at a rate 10 beats! min faster than the spontaneous sinus rate. In one of these subjects, RV pacing was also performed with the pacemaker electrode oriented toward the interventricular septum at the RV apex.
Asynchronous ventricular contraction was also induced by both RV and LV ectopic beats, which occurred spontaneously or were produced by catheter movement. Whether ectopic beats originated from the LV or RV was determined by the relative onset of LV and RV systolic pressure increases, and also by the morphology of the QRS complex on ECG monitoring. With one exception, the ECG was monitored in standard lead I or lead aVL. In one patient with a previous inferior infarction, the ECG was monitored in standard lead II. Only single ectopic beats that followed a sinus beat and that produced LV and RV peak systolic pressures equal to at least 60% of control values were selected for analysis.
The timing of the onset of systolic pressure rise and of peak dP/dt in both ventricles was determined with reference to the onset of the QRS complex or pacemaker stimulus artifact of the simultaneously recorded ECG. Time intervals were determined as the average of measurements from three to five cardiac cycles. Statistical significance was determined at the 5% level, with use of the paired or unpaired t test as appropriate. All results are expressed as mean + SD.
Results
Mean data from all studies performed are summarized in table 1. During sinus rhythm without intraventricular conduction delay, herefter termed "normal sinus rhythm," in seven subjects (including one subject with intermittent LBBB) the onset of the rise in LV systolic pressure occurred slightly (mean 20 msec) before that in RV systolic pressure, in agreement with previous reports.31 32 Both the LV dP/dt and RV dP/dt tracings showed a single positive systolic peak, and peak RV dP/dt was virtually coincident with peak LV dP/dt (figure 1). The downstroke following peak RV dP/dt frequently showed a notched contour.
In one subject incomplete RBBB produced an exaggeration of the normal pattem of ventricular asynchrony, the onset of the rise in LV systolic pressure preceding that in RV pressure by 35 msec. This slight increase in ventricular asynchrony was associated with a narrow double-peaked RV dP/dt tracing (figure 2), the first peak (I) being codincident with the single LV dP/dt peak, and the second peak (II) occurring slightly later (19 msec) . Complete RBBB in another subject produced greater ventricular asynchrony (59 msec), but RV dP/dt peak I remained closely aligned with the single LV dP/dt peak and peak II occurred 121 msec later.
LV ectopic beats that were satisfactory for analysis (see Methods) were obtained in four subjects. These produced a degree of ventricular asynchrony similar to that produced by complete RBBB, the rise in LV systolic pressure preceding that in RV pressure by a mean value of 63 msec. LV ectopic beats were associated with a wide double-peaked RV dP/dt tracing (figure 3), FIGURE 1. RV dP/dt and LV dP/dt recorded simultaneously during normal sinus rhythm. Vertical bars show coincidence of the single systolic RV dP/dt peak with the single LV dP/dt peak. The notched downstroke following peak RV dP/dt (arrow) reflects the normal slight asynchrony of LV and RV contraction. LVP = left ventricular pressure.
with peak I being coincident with the single LV dP/dt peak and peak II occurring significantly later (63 + 26 msec, p < .01).
In four subjects, RV ectopic beats that were satisfactory for analysis were obtained. These resulted in premature activation of the RV, with the rise in RV systolic pressure preceding that in LV pressure by a mean value of 38 msec. Figure 4 shows a short period of RV bigeminy and demonstrates well the effect of RV ectopic beats on RV dP/dt. The normal sinus beats are associated with a single RV dP/dt peak that is coincident with peak LV dP/dt. Every alternate beat is an RV premature contraction and is associated with a doublepeaked RV dP/dt tracing, peak I preceding, and peak II being coincident with, the single LV dP/dt peak. Thus, RV ectopic beats, like LV ectopic beats, were associat- ed with a double-peaked RV dP/dt contour, while LV dP/dt remained single peaked. During RV ectopic beats, however, peak I of the RV dP/dt tracing significantly preceded (63 + 1 1 msec, p < .01 ) peak LV dP/ dt, which was coincident with RV dP/dt peak II.
Endocardial pacing of the RV free wall produced results similar to those observed during RV ectopic beats. The rise in RV systolic pressure preceded that in LV pressure by a mean value of 23 msec. The RV dP/ dt tracing was double peaked, with peak I significantly preceding (67 ± 23 msec, p < .01) and peak IL being nearly coincident with the single LV dP/dt peak. Figure 5 shows an RV pacing sequence in the patient with incomplete RBBB. The first 2 beats are paced beats during which RV dP/dt peak I precedes and peak II is nearly coincident with peak LV dP/dt. The third beat is a fusion beat during which the RV dP/dt contour is single peaked, with a notched downstroke coinciding FIGURE 4 . Tracing of a simultaneous recording of RV dP/dt and LV dP/dt during a short period of RV bigeminy in a patient with a previous inferior myocardial infarction. During sinus beats, a single RV dP/dt peak is observed, coinciding with the single LV dP/dt peak. Every alternate beat is a RV ectopic beat, during which two RV dP/dt peaks are observed, the second peak coinciding with the single LV dP/dt peak. RVP = right ventricular pressure.
with peak LV dP/dt. The fourth beat is a sinus beat with the morphologic characteristics of incomplete RBBB, the onset of the QRS complex being superimposed on the pacemaker stimulus artefact. This fourth beat shows the same features previously noted in this subject during sinus rhythm (figure 2), RV dP/dt peak I being coincident with peak LV dP/dt and peak II occurring slightly later. Figure 5 , then, demonstrates the full spectrum of relationships between the relative onsets of LV and RV contraction and the RV dP/dt contour.
The relationship between LV dP/dt and RV dP/dt in the three subjects with LBBB was more complex. Un-FIGURE 5. Recording of RV dP/dt and LV dP/dt during RV free wall endocardial pacing from a subject with incomplete RBBB. Beats 1 and 2 are paced beats associated with two systolic RV dP/dt peaks, the second peak coinciding with the single LV dP/dt peak. Beat 3 is a fusion beat associated with a single RV dP/dt peak, with a prominent notch on the downstroke coinciding with peak LV dP/dt. Beat 4 is a sinus beat with the morphologic characteristics of incomplete RBBB, showing the same features noted in figure 2 . sinus beats (I and 2), followed by a LV ectopic beat (3) . During the LV ectopic beat, two widely separated RV dP,/dt peaks are apparent, the first coinciding with the single LV dP/dt peak.
VJ'
J1 -i \,.. like RV ectopic beats or RV free wall pacing, LBBB produced only slight ventricular asynchrony, as previously reported,32 the onset of the rise in RV systolic pressure preceding that of the LV by a mean value of only 14 msec. Nevertheless, peak LV dP/dt was significantly delayed when compared with normal sinus rhythm (p < .02), due mainly to a slow rise after the onset of LV contraction (table 1) . The RV dPdt tracing from those with LBBB (figure 6) showed a small initial peak preceding the onset of the rise of LV dP/dt, followed by a secondary rapid rise in RV dP/dt after the onset of the slow rise in LV dP/dt. This secondary rise in RV dP/dt reached a peak that preceded peak LV dP/ dt, then declined unusually slowly as LV dP/dt continued to rise slowly. In contrast, LV dP/dt declined quite rapidly following its delayed peak. A pattern more closely mimicking that observed during LBBB was produced in one subject by pacing the right endocardial surface of the septum at the RV apex rather than the RV free wall. Like LBBB, this pacing technique produced less ventricular asynchrony and a slower rate of rise in LV dP/dt after the onset of LV contraction than did RV free wall pacing.
Discussion
The observations made during normal sinus rhythm, RV free wall pacing, RBBB, and RV and LV ectopic beats may be summarized in the following way. During normal sinus rhythm, the onsets of LV and RV contraction are nearly synchronous, LV contraction only slightly preceding RV contraction. In this situation RV and LV dP/dt tracings show single systolic peaks that are coincident, the notched downstroke after peak RV dP/dt reflecting the slight normal ventricular asynchrony. When mechanical ventricular asynchrony is increased, the RV dP/dt tracing becomes double peaked, while the LV dP/dt tracing remains single peaked. When LV contraction precedes RV contraction, peak I of the RV dP/dt tracing is coincident with peak LV dP/dt, while peak II occurs significantly later. Conversely, when RV contraction precedes LV contraction, peak IL of the RV dP/dt tracing is coincident with peak LV dP/dt, while peak I occurs significantly earlier.
These findings are in close accord with the observations made by Oboler et al.31 during RV free wall and LV pacing, and RBBB in anesthetized dogs. They suggest that both RV and LV contraction contribute to the generation of RV systolic pressure, but that the contribution of LV contraction is usually masked by the near synchrony of LV and RV contraction. When asynchronous ventricular contraction is induced, the Vol. 71, No. 3, March 1985 FIGURE 6. RV dP/dt and LV dP/dt recorded simultaneously from a subject with LBBB. A small initial RV dP/dt peak precedes the onset of the rise of LV dP/dt, which is only slightly delayed. Peak LV dP/dt is delayed primarily as a result of slow rate of rise. A secondary rapid rise in RV dP/dt occurs after the onset of the rise in LV dP/dt and reaches its peak before the delayed LV dP/dt peak, and this is followed by an unusually slow decline.
LV component of the RV pressure signal is revealed.
It could be argued that the double-peaked RV dP/dt contour observed during RV pacing or RV ectopic beats resulted from sequential activation of different areas of the RV. However, LV ectopic beats also produced a double-peaked RV dP/dt contour, while LV dP/dt remained single peaked. Oboler et al.31 reported similar findings during LV endocardial pacing. The appropriate temporal coincidence of peak I or peak II of the RV dP/dt contour with peak LV dP/dt as the relative timing of LV and RV contraction was altered strongly suggests a causal relationship between LV contraction and RV systolic pressure generation.
Since electrical activation of the RV proceeds normally in the presence of LBBB,33`the abnormal RV dP/dt pattern observed in this condition cannot be attributed to sequential electrical activation of the RV. In the three subjects with LBBB, however, neither peak I nor peak II of the RV dP/dt tracing coincided with peak LV dP/dt. Braunwald and Morrow32 demonstrated in 1957 that LBBB caused little delay in the onset of LV contraction, but did prolong the duration of contraction. Similar observations were made in the present study. RV contraction only slightly preceded LV contraction, but the time to peak LV dP/dt following the onset of LV contraction was significantly prolonged. In contrast, RV free wall pacing and RV ectopic beats primarily delayed the onset of LV contraction, after which peak LV dP/dt was achieved quite rapidly. In the absence of LBBB, then, the relative timing of peak LV and RV dP/dt reflected the degree of ventricular asynchrony. In contrast, in the presence of LBBB, the delay to peak LV dP/dt did not reflect the degree of ventricular asynchrony. The observations made in the presence of LBBB, a situation not studied by Oboler et al. ,3 show that the timing of the secondary RV dP/dt peak was more closely related to the onset of LV contraction than to the timing of peak LV dP/dt per se. Pacing the right endocardial surface of the septum produced similar findings. The slow rise of LV dP/dt during LBBB was associated with an unusually slow decline of RV dP/dt following its peak. These observations are consistent with the thesis that the LV contribution to RV systolic pressure generation is mediated by a mechanical interaction that commences at, or very soon after, the onset of LV contraction.
The two ventricles are anatomically conjoined, forming a continuous muscular "syncitium, "I' or "syncitium-like" structure.' Muscle fibers extending from the free walls of both ventricles contribute to the interventricular septum, while subepicardial fibers from the LV free wall are continuous with the RV free wall at the interventricular junctions.' While the concept of separate muscle layers within the myocardium36. 7 is no longer tenable, on dissection of the myocardium a continuous set of muscle fiber pathways may be discerned that extend from the aorta in a " figure eight" around the LV cavity and thence around the RV free wall, from the posterior interventricular junction to the pulmonary artery.
When RV free wall contraction precedes LV contraction, the early rise in RV systolic pressure transiently reverses the normal left-to-right transseptal pressure gradient across the diastatic septum. 11 This is the probable cause of the rapid leftward septal displacement observed at the onset of systole during echocardiographic studies of subjects with LBBB or during RV pacing. 38 -' Since leftward septal displacement tends to increase RV volume, this displacement reduces the pressure generated by contraction of the RV free wall.' Normalization of the transseptal pressure gradient after the delayed onset of LV contraction suddenly arrests, and may reverse, this leftward septal displacement,5 39resulting in a secondary increment in the rate of RV systolic pressure generation (RV dP/dt).
Conversely, when LV contraction precedes RV free wall contraction, the earlier rise in LV systolic pressure buttresses the septum against the subsequent rise in RV systolic pressure, thus enhancing the effectiveness of RV free wall contraction. 7 This effect does not explain the first of the two RV dP/dt peaks observed in this situation. Because the normal curvature of the septum is concave towards the LV cavity, septal contraction would not, per se, contribute to RV systolic pressure generation. At end-diastole, however, septal curvature is normally slightly less than LV free wall curvature40 and might be expected to increase during LV contraction due to the systolic increase in the left-to-right transseptal pressure gradient.5 This concept is illustrated by the marked early systolic increase in septal curvature noted when diastolic flattening of the septum is exaggerated by RV volume overload. 41 Expansion of the LV minor axis during isovolumetric systole was reported by Rushmer,42 but subsequent echocardiographic43 and sonomicrometric44 studies have shown little, if any, isovolumetic increase in the LV septal-free wall minor axis under normal loading conditions. This may be because any tendency to isovolumetric rightward septal displacement is countered by a resultant increment in RV pressure, but some increase in normal septal curvature would be expected after the onset of RV ejection if this were the case.
King et al. 40 have, in fact, found a slight decrease in septal curvature (normalized for LV cross-sectional area) during the first half of systole in normal children. This suggests that, under normal loading conditions, the tendency for septal curvature to increase as a result of the increasing left-to-right transseptal pressure gradient is countered by the opposing (leftward) forces of septal myocardial contraction. 40 It is unlikely, therefore, that the first of the two RV dP/dt peaks observed when LV contraction preceded RV free wall contraction reflected ventricular interaction mediated primarily via the interventricular septum. A systolic interaction between the LV and the RV free wall could, however, explain this observation. The continuity of the RV free wall with the LV myocardium may permit the transmission of forces generated by LV contraction to the RV free wall. ' Seki et al. 19 have shown that a prosthetic cardiac chamber formed by attaching Teflon cloth over a large area of the canine epicardium is capable of generating a systolic pressure and dP/dt equal to or greater than that of the normal RV. Similar observations were made when the RV free wall was replaced with a prosthetic patch,'80 and Sawatini et al.18 demonstrated movement of the patch towards the septum during LV contraction. The finding of continuous myocardial fiber pathways that envelop both ventricles' suggests that the mechanical conditions for a systolic interaction between the normal RV free wall and the LV are considerably more optimal than in these experimental models.
The proposed interaction between the LV and the RV free wall would also have contributed, simultaneously with the septal mechanism discussed previously, to the second of the two RV dP/dt peaks observed when RV free wall contraction preceded LV contraction. Some temporal separation of these two mechanisms occurs with LBBB since the septum is buttressed rapidly after the slightly delayed onset of LV contraction, but the interaction with the RV free wall proceeds slowly as a result of the prolonged duration of LV contraction. Thus, a secondary RV dP/dt peak occurs soon after the onset of LV contraction but then decays abnormally slowly ( figure 6 ).
From these observations, it appears that during normal sinus rhythm, LV contraction contributes to RV systolic pressure generation by the transmission of tension to the RV free wall and by the simultaneous generation of an increased left-to-right transseptal pressure gradient that buttresses the interventricular septum, thus enhancing the effectiveness of both RV free wall contraction and LV interaction with the RV free wall. Elzinga et al.5 found that RV systolic pressure and RV stroke volume were higher in the isolated cat heart during isovolumetric LV contractions than during LV contractions against a very low afterload. These authors suggested that this systolic "cross-talk"5 phenomenon could be explained in part by leftward septal shifting during LV contractions against a low afterload, since the left-to-right transseptal pressure gradient is lower in the presence of a low LV afterload. Our findings when RV free wall contraction preceded LV contraction are consistent with this mechanism. However, the primary explanation suggested by Elzinga et al.5 was that the systolic reduction in LV volume tends to increase RV volume, thus reducing the effectiveness of RV free wall contraction. Our findings when LV contraction preceded RV free wall contraction are not consistent with this proposition.
An inverse relationship between LV and RV volume changes is the fundamental and well-documented feature of diastolic ventricular interaction3' 4 and may also be demonstrated during systole by the fluctuations in RV systolic pressure that occur if fluid is rapidly injected into, or withdrawn from, the LV.21 23 These observations should be distinguished, however, from reductions in LV volume that are produced by active myocardial fiber shortening. The available experimental evidence, supported by the present study, suggests that LV contraction tends to reduce the volumes of both ventricles. [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] 31 Isner and Roberts28 were unable to demonstrate a relationship between the extent of human RV free wall infarction at autopsy and the severity of RV dysfunction before death, a finding consistent with results of RV free wall ablation studies in animals. "20 At autopsy, human RV infarction is virtually always associated with infarction of the diaphragmatic surface of the LV and posterior ventricular septum,2830 the infarct distribution resembling an inverted "T.' The frequency of RV dysfunction and RV free wall motion abnormalities associated with inferior infarction appears to be higher than the frequency of either scintigraphic or autopsy evidence of RV infarction, 8 4%48 although reversible ischemia of the RV free wall may explain some of this discrepancy. Anterior infarction generally results in greater depression of LV function than does inferior infarction,4459 and frequently involves an extensive area of the ventricular septum, but does not produce the hemodynamic changes attributed to RV infarction. Acute ischemia of the septum alone causes only a modest reduction in the RV stroke work index of the canine heart.50 Hence, neither severe depression of LV function nor severe septal dysfunction is sufficient to produce the degree of RV dysfunction observed in the clinical syndrome of RV infarction.
The inverted T distribution of infarction associated with this clinical syndrome, however, results in partial or complete inactivation of the diaphragmatic junctional zone between the two ventricles and of the adjacent septum. This is, in effect, an infarction of a significant portion of the coupling mechanism of the ventricles, which must significantly reduce their systolic interaction. The findings of the present study suggest that such uncoupling of ventricular contraction might result in significant RV pump dysfunction. An interesting corollary to this proposition is that this uncoupling effect would also reduce the effective LV workload. This may provide an additional explanation for the finding that LV function is less depressed by inferior infarctions than by anterior infarctions of equal size. 45 Although two of the subjects in this study had evidence of previous inferior infarction, neither exhibited the hemodynamic features associated with RV infarction. Studies of the relationship between RV dP/dt and LV dP/dt in patients with the clinical syndrome of RV infarction might contribute to the understanding of the pathophysiology of this condition.
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